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Air traffic comtrol equipment at the Alr ports of Russis and the Bast Bloc

_Countries in comparison with thoss of the ICAO

The following is & summerized preseantation of the air traffic comtrol
equipment of Russia that is used in civil air tremsport. At the
seme time & comparison is made with squipment used by the ICAD
(Intermational Civil Avistiom Organimation), whish ssrves the

seme purposes (Tedble 1). Essentially, the installations at the

air ports are described vhich serve air traffic eontrol in the
approach scnes or in bad weather.

Alr traffic is arrsnged into air routes both in Russia and in
the East Bloc Couatries. Medium-wave radio bescons form the support-
ing structure of mﬁm markings. Aloft, navigation is
carried out by means of the ARK-5 automatis rediocompess. It has
& Irequency reange of from 150 to 1,300 kiloeycles in three bands
and a sensitivity of from 10 %o 12 mierovolts.

1. The REP-& redar apparatus

The type DRL-4 search radar set, used at airports for ground
flight control and observation of air space, is located next to
the main takeoff and landing routes. The eatimunit is portable
snd divided into three ocare. In esch there is a trenmmitter, s
receiver, and sn antenna array. The sutenna has two separate
reflectors trained at 180 degrees. One reflsctor sends out energy
for a lower elevation; the other for a higher elevation angle.
As & result, there is a rediation charecteristic according to coeec?
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Tunction in the vertical. In ordexr to feed both antemnes, the trans-
mitter (/ -3 em) 1s keyed in such s way that the power is directed
to the feed lesds of both reflectors periodieally. The antauma
sotates with 30 rpm. Acontrol spparstus with & eathoda ray tude
serves for observing the opsration of the transsitter and recelver.

The viewing apparatus is located in the second car. Three
units have been duilt in for the seamning cperstion. REaeh unit
presents the radar imege in & different resge scals (6 - 20 - 35 km).
There is no slestrical gating of renge rings. Heage and asisuth
can be ascertained with a mschanioal reading device. The spparatus
also operates without auy fixed-echo erusing davice (NTI). 'This
18 sspecially dissdvantagefous im close-in zoms operstions. Like-
wise, the sharpness of the immge leaves mach to be Sesired. A seale
reproduction of the sppropriats landscaps is etched on & transparent
cover over tha cathods sereen. In the seme car, there is also a
repester viawing spperstus of the landing redar, sc that the landing
operations ean also be observed. The video sigeal is trenamitted
on low frequancy by csble. The spproach gaidanee from the air route
is carried out over USWH redic commmication on freguencies that
have been fimed for the airpors, until it is trsasferred to the
landing radar. The divided arrangmmat of three viewing spparatus
turns out to be disadventagefous 4o the cbaerver. The power equip-
went is in the third car.
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with the use of the PNL-k redar spparatus. This apparstus is also
mobile, and is located mext to the instrument landing ruowey. The
apparstus is set on & turntable 20 that it csn also he turned to
snother direstion. Behind a dielectric housing there is an antenns
turned by slectromechanieal drive, for picking up the landing sector
in azimuth and in elevation. The transmitter operates ina S em
area sod is located in the same ear with the receiver aad two viewing
spparatus. 'The viewing spparstus are arranged in s comtrol psnel
style. The azimuth and elevation are reproduced on two saparate
radar screens. The losatiom of sircraft approsching for a lamding
con be determined with the use of a rotatadbls scale. Range lines,
approsch flight base lines, and verious glide routes (movmmlly
ma.sw)mpmmwmmnm.'

It is dissdvantagefous that the close range :oms 1s also
incapeble of being reprodused om the sereen, and for this reason,
the final phase of the landing oan berely de observed. Likswiwse,
the sharpness of the blips could e detter. Commmications with
Planes sloft is earried ocut over USW, the transmitier of which is
built direetly to the car. mm:mou,thﬂinsem
antenna on the ear roof.

e total radar unit, consisting of & sesxrch and landing redar,
is called the type RSP-h.
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2. he XD-1 pulse repester for the SD-1 renge finder, vhich is used
oﬁbo‘r‘plm:

mpunmnmummmmmmmm.
In 1t, the messuring pulses from the SD-1 aircraft syparstus are
ressived, trenslsted, and retrensmitted. Sowe 45 planes cen be
served siuultanscusly by the XD-1. anplmuttchput_
on, the ground sppexatus is eut off, and comes on again when the
sumber of planes wanting %0 be put on is smller. The apperatus
is located in s tower-like building. An cperating wnit sed &
reserve unit are always necesssry. When one unit goes out of order,
the other is switshed on mutomstically. The snteumes are mounted
on & special structure. The cperating reangs is showt f = 670
magacycles. It can be resched at a rangs of 150 dm at an altitude
of 4,000 m, and at & range of 60 or 70 km with sx altitudas of
1,000 m.

he ground unit consists of:

The KWM-1 course beseom (nev/type - Kibb-R)
The GMM-1 glide besecm (new type - GRM-2)
The M-S marker trensmitier.

3.1 'The KEN-1 (or KRK-2)

Its purpose is to guide aireraft during times of poor visibility
from the base approseh line to the runway. It is installed from
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500 40 1,200 m fyom the end of the ruway asd operstes on fimed
frequencies. ‘e opening sngls of the antenma redistion is 70
degrees. Yor an altitude of 2,000 m, it han » range of 50 Im,
and at an altitude of 300 m, & range of 20 km.

The aourse bescon cperates on the prineiple of phase comperisom.
The carrier wave transmitied from the transmitting centrel antemns
is asplitude-modulsted with a subearrier of 10 kiloeycles; however,
the suboarrier isfrequency-modulated with 60 ecycles. This oseillm-
tion produces the trenmmission phase. Om both zides of the cemtral
antenns, there is still snother bems antenma {Yagi sntemna) installed
vertically for the purposs of direeting the beams. These send out
bosms in directiocmal fields, which are amplitude-modulsted with
60 cysles. Both medulation ossillations of the side antennes are
opposed in phese to cos sxother. During flight on oourse, both
cssillations of the side entemoes resain in equal proportiom to the
oscillation of the sentrel satenma. ¥When there is s deviatiom from
course, the proportiom changes in secordanss with the direction of
the daviation (right or left) and esuses a deflection in the BEP-43
eroas-pointer instrument on board the plane. JMeshsaniesl modulators
(as with the older IL3 units) are used for the pwrposs of modulation.
The observation of the modulation ocscillation is carried out with a
cathode-besm ossillograph through Lissajous curve images om the screen.
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In the K'N-2, the central sntenns is also replased by & directionsl
satemw. The antenna arrey in this case consists of thres snalogous
riat Yagi antennas. Bach satesna hes a dipole, & refisctor, and
b veve-directors. Ia the feed for the sids anterans, & phass
sdjuster for guiding the positiom of the phase of the modulation
oseillation has Beem duilt in.

Toree similar XPK control spparatus control the desms.

They oontrol:

a. the trenmmitted power.

b. the ecourse location sad eourse width, snd,

¢. the phase loostion of the modulation oseillstion inclusive.

An apparstus 1is located on the bese spproach line 114 m swy
from the antenns srray in the direstion of the rumway. The second
WumnMMW,Mnumor
5 degrees from the approsch courss. Both apparstus are smupplied power snd
ars remotely somtrollisd from the course beecon. e data goss to sn indiestor
in the servies room of the bdeacon.

The diagrem of the trensmission lobes is directed vertically end
bes several maximm snd serio points at various elewation angles.

3.2, fhe GWG-1 (or GRN-2) giide beseon.

IS is used for lsying out & sloped plame ia the airspass, whieh
sn alrveraft esa follow vertically. The bascon can operete on either
of three quartz-stabilised frequencies. The 90 eycle modulation

oscillation of the transmission lobe is predominent over the glids
pm;mlsumnm*tmumwmmmm.
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e air-borne receiver ocompares the modulation faetor of Both
tranmuissions. The Morizontal needle of the ercss-poiater instru-
ment indicates the position of the alrcraft relative %o the glide
path. 'The loesticn of the bescon ia from 150 to 200 m away from
the ruavay ares, and about 150 m lateral to the rmwey. It s
possidle to set the glide angle batween 2 and 3.5 degrees. Thw
condition of the bemoon is observed with the XIP-5 gontrol and
messuring apperatus. If there is a shift of sdout 0.2 degress
from the desired setting, the bemsom shuts off sutomatically
snd sends a brealkdows sigoal. The shutting off takes plase with
& delay of from 3 to 15 ssecnds. The sontrol spperstus is a
simple redio frequency reosiver, the eontrol antemas Of which is
installed on & mast 5 meters high snd losated 57 meters in front
of the antenms arrsy.

The glide beacon is also mobils. Its antemns srray aonsists
of two strueturel wits. A two-stage satemua eomsisting of &
dipole and & reflector serves ss the "main’ astemsa. The "md"
antenna has two half-wave dipales with sangls reflectors. An
sdapter mumber serves to sdjust the position of the phase ratios.
As & protection from westher factors, all of the antenns slaments
are cutfitted with a &islectric protective housing.

3.5. MA-A8 marker trensmitter.

The antennas of the marker trensmitter are losated at s certain

distance from the rwnmy ares, snd send out & vertical tremsmission

7~
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lobe into the airspsces. When & plane flies through this sigoal,
the WP-48 marker receiver indieates this, snd gives an optical mnd
accoustioal sigaal. Sometimes 2 half-wave dipoles ssrve as trans-
mitter sntennes. These satensas arw set on metal reflectors. The
earrier wave (f = 75 me) is smplitude-modulated with a sertain code
signal (tadle R). Mmczm, whieh is located in the
vieinity of the matal reflectors, keeps check om the oparation
ormmmmam,mumupumw;unm.

e position of the previcuwly described EF spparatus csn be
seen in Tigure 1.
b, ARP-l sutomstic USW optiesl Tedio &irectional finder.

™is station is also mobile. ‘The receiver and the control-panel
type viewing spparatus ars locsted ia a car. The reseiver oen be
set on the prescrided USH spproach frequency. The collapsible
directionsl antenna is installsd cn the roof.

A cathode ray tube with ahout 30 cm diameter serves as the
indicator spparatus. The tube is smcompassed by a calibrated degree
pcale. The directiomal awdic redio commmicstions of the aireraft
aloft sppear in the form of & redial streak of light moving outward
from the center point of the eathods ray scresn. At the same tims,
the auwlio radio commmications csn also by heard. PFor this purposs,
a lovdspeaker is mounted over the cathode ray tube. A repester
viewing apparatus can be commected to the main vieving spparstus.

g
i em—s
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The directionsl comwmicetioms with the aireraft is carried on

by mesns of direct UKW commmications. Whenever it is possibls, the
direction finding sear should be losated st the extended cemter line
of the ruway. The installation of a repester vieving apparstus in
the indicator esr of the search redar is providsd for. PTws, there
13 the poswibility for ldentifying the aireraft blips om the redar
serees.

5. The take-off sad Control oer SKP.

The taks-off snd control oar is losated at the end of the runwey
thet is in use. Tt is normal for this esxr to be outfiteed with 5V snd
UV trenemitting and receiviag appareatus.

The cbsarvation and guidssce of all the movessst of the sirpord
murmnumumotmmwm. Moxre-~
m,mmmmmwmwmuummmm
phase. Also, the machines taking off receive their imstrustion s from
there. This sommunication is carried out in a very primitive feshiom.
It has long been cutwoded with regerd to modern Sechnolegy.

6. The eomtrol tawer.

The central guidemee of all air traffic eontrol regulations
come from the sontral tower. In comparison with Western atrports,
it is very simple and to & certein degres, is arrenged ssd cpersied
in sa impracticeble way.

In the control room facing the takeoff and landing rumweys,
there are 3 control psmel-type tables. On the left table is L OV

R
.1(,(};7\
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penal for lasding ssd airport lighting, the switeh for lightisg the
pilot lamps belongiag to the airport, the switahes for the remots
operation of the radio landing aids, snd switches for the remcte
control. of individual objests. Nesides this, there are lamps for
control of the redic hessom station, and & wall panel for secoustic
comtrol over a loudspsaker. ladicator apperatus eheck the eomdi-
tion of the course sud glide routes of the radio bescons for lamding
in adverse weather. PFive degrees of brightness of the lamding lights
cen be set by msens of & five-step regulator switeh. '

The middle part of the bourd hwolds the eaxchenge penel for tele-
phome communications, telsphons spperatus, & sontrol table for
datermining the required altitudes, miorophone, a loudapeeler,
indiestor spparatus for determining wind welocity, wind direstiom,
barometric pressure, and time. The commmicatious with the aireraft
are ocarried out by meens of UGW radio voice commmications, which
osn take place in the eontrol tower. Un the right sids of the
table there are SW receivers.

The readio commmications with the sircraft are recorded on
mgnetic tape. For this purpose, oaly s singl-track apparatus
with a 12 em Sape winding cspacity is available.

™e control room is looated in a tower-shaped bullding. It is
enclosed in glass from all sides, but without amti-glare protection.
Also there is no built-in climate unit (probebly means hesting or
air-conditioning unit). In their rocm under the somtrol room there

A
s
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are various types of eontrol receivers, amplifiers, and relay frames
for the remote ¢ontrol of the flight traffic comtrol arvangemsats.
T. Lighting.
ti. Lesnding lights.

Figure 2 illustrates the wsual landing lignts, which are at the

airports now in use. The red color of the last three double-rov

srrsngment of lights is charssteristic in thia respect. The two-

wamtmm\wforntwymm,wmtmm
that are just taking off from venturing through the lights om tw

lsnding base line, since up to the present, no lights with gresier
unbreaksbility and of ssmller sise have been ‘W'

For new equipment, the so-called high-intensity lsnding lights
ars planned, as sbown in figure 3. In esseuce, they ere anslogous
to the layout of the "Calvert" system. The lights are only ex-
tended on the spproash base livs over the first crosspiecs. The
brightness of the lighte caa be regulated vithin 5 steps by remote
control. Thess steps, as well aa the on/off switches, are controlled
from the tower.

T.2. Alrport lighting.
The lighting of the lsnding and takeoff runways, the texi

runways, aad buildings, umummu&mwmmg
level of technolegy. In general, lights with non-directiocnal besms
and lovw intensity are used. The lights are controlled by mesns of
transformers sod ring csdles. ALl of the switshing aad eontrol
takes place from the tontrol tower. "
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COMPARISON OF BRACONS
Massisn System

Courss Descon
&rvoer Treq- 108.3-108,7-109.1

109.3-109.5-110.3 me
Motulation freq. 6o c-

altituie 2,000 m = 50 kn
altitude 300 m « 20 kn

Operating primsiple pbase gowparisos

Range

Beam width 0.6 -~ 1.0 dagress
Opsuing angle TR

Output

mo 232.6-533.8-335 me
Motujstion freq. 508 (over) 1508 (under)
Renge 1,500 m altitule - 25 ks

Operating prinsipls modulmtion comparison
Opening sngle L &

Angle of gradient 2 - 3.5 dagrees
Besm width 0.35 dagroes
Power M v
Marker Pransmitter

75 me
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